Abstract We examined the relationship between frequent use of telephone helplines and health service use over time in a cohort of 789 general practice attendees with depressive symptoms. Telephone helpline use (no use, non-frequent use, frequent use) was measured at 3, 6, 9 and 12 months and analysed using ordered logistic regression. Sixteen participants (2 %) reported frequent use of telephone helplines. Reporting frequent use was associated with visiting multiple general practitioners, using emergency services and visiting mental health specialists in the previous 3 months. Despite this pattern of service use, there was evidence that these services were not meeting the needs of frequent users of telephone helplines, as they were also more likely to report dissatisfaction with their access to health services compared to non-frequent and non-users of telephone helplines. Our findings suggest that a model of care which addresses the complex needs of frequent users of telephone helplines is needed.
Introduction
Telephone helpline services provide timely short-term crisis support and are designed to respond to users who call once or only a few times ). In Australia, there are a number of 24-h telephone helpline services that operate at a national level each with their own focus. Individuals can call these helplines without any sort of referral, although general practitioners (GPs) and other mental healthcare providers sometimes recommend these services to their patients (Morgan et al. 2012) . Examples of such telephone helplines include Lifeline, which is the largest generalised service, MensLine and the Suicide Call Back Service (National Mental Health Commission 2014) . Common to many of these services are a group of callers that seek ongoing support and use telephone helplines differently to their original purpose of providing short-term crisis support ). These callers make multiple calls over an extended period of time (Middleton et al. 2014) and, for the purposes of this paper, are called frequent users. In Australia, approximately 3 % of telephone helpline callers are frequent users and their calls account for around 60 % of all calls received (Spittal et al. 2015) . Frequent users place a heavy burden on telephone helplines even though they represent a small proportion of the caller population.
Frequent users present a number of challenges to telephone helpline service providers. Firstly, services struggle in striking a balance between providing support to frequent users and addressing the needs of other callers (Barmann 1980) . Telephone helpline services have finite resources, thus responding to frequent users can mean that calls from other users are left unanswered (Watson et al. 2006) . In 2014, the average call answer rate at Lifeline Australia, the national 24-h telephone helpline was 85 % (Lifeline This paper has not been presented at a meeting but components of it were presented at the 28th World Congress of the International Association for Suicide Prevention in June 2015 in Montreal, Canada by the lead author. Australia 2014) . Concerns have been raised that unanswered calls may be from people in an immediate crisis who are being missed while telephone helpline operators speak with frequent users (Farberow et al. 1966; Kalafat et al. 2007; Watson et al. 2006) . Secondly, telephone helpline operators express feelings of frustration towards frequent users and perceive a lack of control over their calling patterns (Greer 1976; Kinzel and Nanson 2000) . These feelings develop over time as operators repeatedly try to address the recurring and complex problems experienced by frequent users (Farberow et al. 1966; Greer 1976; Ingram et al. 2008; Wilkins 1969) . These challenges have led to requests for research that sheds light on the factors associated with the frequent use of telephone helplines (Middleton et al. 2014) .
Since the 1970s studies in the USA (Apsler and Hoople 1976; Greer 1976; Ingram et al. 2008; Kalafat et al. 2007; Lester and Brockopp 1970; Murphy et al. 1969; Sawyer and Jameton 1979) , Canada (Mishara and Daigle 1997) and Australia (Bartholomew and Olijnyk 1973; Bassilios et al. 2015; Burgess et al. 2008; Spittal et al. 2015) have investigated the socio-demographic and psychological characteristics of frequent users. All but one of these studies ) were cross-sectional and the use of validated measures were limited (Middleton et al. 2014) . These studies used different definitions of frequent use and varied widely in their methodologies, yet, they all concluded that frequent users have complex social, physical and mental health needs. Collectively, they suggest that frequent users are more likely to be male and unmarried compared to non-frequent users (Middleton et al. 2014) , and that frequent users have an array of psychological problems, including depression (Bartholomew and Olijnyk 1973; Kalafat et al. 2007; Mishara and Daigle 1997) , anxiety Burgess et al. 2008; Kalafat et al. 2007 ), personality disorders (Farberow et al. 1966) , suicidal thoughts and behaviours Kalafat et al. 2007; Lester and Brockopp 1970; Mishara and Daigle 1997; Sawyer and Jameton 1979; Spittal et al. 2015) , and feelings of hopelessness . A lack of social supports and feelings of loneliness are also reported by many frequent users (Bartholomew and Olijnyk 1973; Burgess et al. 2008; Coveney et al. 2012) .
The complex health needs of frequent users mean that they are likely to require a range of healthcare services, yet their health service use patterns are poorly understood. Some authors have suggested that frequent users have an inappropriate reliance on telephone helplines and they continue to call because their needs are not being met by other areas of the healthcare system Kalafat et al. 2007) . If this is true, then improving the response local healthcare services provide to frequent users might decrease their calls to telephone helplines. However, the evidence indicates that frequent users are making use of other parts of the healthcare system. Several studies have found that frequent users commonly report receiving current or prior treatment from professionals who provide mental healthcare in a range of settings (Bartholomew and Olijnyk 1973; Bassilios et al. 2015; Burgess et al. 2008; Farberow et al. 1966; Greer 1976; Lester and Brockopp 1970; Sawyer and Jameton 1979) . Our own previous study in this area shows that repeat callers of telephone helplines are more likely to have received mental healthcare from a GP in the past year than those who called only once or did not call at all . However, whether these healthcare services are able to meet the needs of frequent users of telephone helplines requires further investigation.
These findings suggest that the factors associated with frequent use may be more nuanced than originally suggested, and that there may be an association between frequent users' particular characteristics, treatment needs, and the type of healthcare they use. The current study aims to examine the relationship between frequent use of telephone helplines and health service use patterns over time. In particular, we focus on the use of GP services because they are the providers from whom mental healthcare is most frequently sought in Australia (Australian Institute of Health and Welfare 2013) and specialist services are, for the most part, only accessible through referrals from a GP (Sikorski et al. 2012 ).
Methods

Sample and Procedure
We conducted the analysis using the Diagnosis, Management and Outcomes of Depression in Primary Care (diamond) study. Diamond is a longitudinal, prospective cohort study of people with depressive symptoms which began in 2005. The design, methods and sample size calculations have been previously reported (Gunn et al. 2008) . Briefly, 789 people who screened positive for depressive symptoms on the Centre for Epidemiologic Studies Depression Scale (CES-D C16) were recruited into the cohort. Participants were randomly selected from the patient lists of 30 GPs in Victoria, Australia, were aged between 18 and 75 years, and had visited the GP at least once in the past year. Ethics approval was granted by The University of Melbourne's Human Research Ethics Committee (ID: 030613X).
The current study reports on data from the first year of follow up, during which participants completed postal surveys at 3 months intervals. Each survey collected data on participants' socio-demographic characteristics, physical and mental health status and their health service use.
Questions specific to health service use were developed by the research team to capture participants' use of a variety of healthcare services. These questions were based on the Client Service Receipt Inventory (CSRI) that assesses mental health service use and has been adapted for use in the general practice setting (Chisholm et al. 2000) .
Primary Outcome
The outcome was frequency of telephone helpline use over a 3 month period. As part of the CSRI, participants were asked how often they had used telephone helplines for depression, stress or worries in the past 3 months. This outcome was measured at 3, 6, 9 and 12 months in the first year. Participants reported their telephone helpline use with a five-point scale (never, rarely, monthly, a few times a month, once a week or more) which we categorised at each time point into three ordered categories: (i) no use (never); (ii) non-frequent use (rarely, monthly or a few times a month); (iii) frequent use (once a week or more). These categories were selected based on a modified definition that we used in a previous study. In that study, we defined frequent users of telephone helplines as those who called 20 times or more in the past month (Spittal et al. 2015) . The data available from the diamond study did not allow us to use quite the same definition, but we chose one that was as comparable as possible.
Explanatory Variables
Details about self-reported socio-demographic, physical and mental health, medication related and health services use variables are described below. Appendix (Table 4) outlines how the variables were coded and when they were measured. Explanatory variables that were only measured once (usually at baseline) or did not vary over the year were considered to be time-independent variables, whereas variables measured at each time point and could vary over time were considered to be time-dependent variables. Time-dependent explanatory variables were measured at the same time point as the outcome variable.
Socio-demographic Factors
Socio-demographic factors included age, gender, living arrangements, ability to manage on available income and social support. Gender and age in years were measured at baseline. Age was categorised into three groups: 18-34, 35-54 and 55-76 years. Usual living arrangements were assessed at each time point and identified those who lived alone (yes/no). Ability to manage on available income was measured on a five-point Likert scale at baseline and categorised to a dichotomous variable: difficult some of the time/difficult all of the time/impossible to manage, easily/ not bad to manage. Social support was measured at baseline using a question taken from the psycho-social stressors module in the Patient Health Questionnaire (PHQ) (Spitzer et al. 1999 ). This question identified participants who were bothered by having no one to turn to when they had a problem with three response options: not at all bothered, bothered a little, bothered a lot.
Physical Health Factors
Measures for physical health included chronic disease and self-rated health. Chronic disease was measured at baseline by asking participants whether they had any long-term illness, health problem or disability, which limits their daily activity or the work they can do (including problems due to old age). This question was taken from the UK Census in 2001 (Sturgis et al. 2001 ) and reported as a binary (yes/no) variable. Self-rated health was measured at each time point using a question in the Short-Form 12 survey (SF-12) (Ware et al. 1998 ). The question includes five response options which we dichotomised into a binary variable: poor/fair, good/very good/excellent.
Mental Health Factors
Mental health factors included anxiety, major depressive syndrome, personality disorder and suicidal thoughts. The PHQ was used to measure both anxiety and major depressive syndrome (Spitzer et al. 1999) . Anxiety was measured at baseline using the 6-item PHQ other anxiety module. Anxiety was calculated based on an algorithm that follows the DSM-IV criteria for Generalised Anxiety Disorder (Spitzer et al. 1999 ) and included those participants who reported being bothered by feeling nervous, anxious, on edge or worried a lot about different things in the past four weeks. Major depressive syndrome was measured using the PHQ-9 (Spitzer et al. 1999) , which is scored via the algorithm method that dichotomises responses into two categories: no major depressive syndrome, major depressive syndrome. Participants were screened for the probability of meeting criteria for a personality disorder at 3-year follow up. Unlike the other variables, the Standardised Assessment of PersonalityAbbreviated Scale (SAPAS) (Moran et al. 2003) which has been validated for use in routine clinical settings was not administered in the first year. However, previous studies have shown that personality disorder symptoms begin in late childhood, so using this screener after the outcome variable was assessed was considered reasonable as a means of identifying the majority of people with a high probability of meeting criteria for a personality disorder (Lieb et al. 2004) . Suicidal thoughts were used as a proxy measure for suicide risk and were assessed via item nine of the PHQ-9 (Spitzer et al. 1999) at each time point. This item enquires whether over the past 2 weeks the participant has been bothered by thoughts that they would be better off dead or of hurting themselves in some way. The four response choices were dichotomized into: no suicidal thoughts (not at all), suicidal thoughts present (several days/more than half the days/nearly every day).
Medication Related Items
Medication related items were identified from responses provided at each time point to the question ''During the past 3 months, what medications have you been prescribed for your emotional wellbeing?'' Medication names were then coded by a research pharmacist into larger medication categories which included antidepressants and antipsychotics. We reported on the prescription of both of these medication types as binary (yes/no) variables.
Health Service Use Factors
The use of healthcare services was measured at 3, 6, 9 and 12 month time points. Participants were asked whether they had visited a GP (yes/no), a psychologist (yes/no), a psychiatrist (yes/no) or the emergency department (yes/no) in the past 3 months. Based on the responses to these four questions we created a composite variable that identified participants who had visited the GP and one or more of the other health professionals in the past three months vs. only visited the GP. People who did not report visiting the GP in the past three months were excluded from this composite variable. Participants used a five-point Likert scale to rate how satisfied they were with their access to health services measured at each time point. This question was taken from the WHOQoL-Bref (Hawthorne et al. 2006 ) and responses were sorted into three categories: very satisfied/satisfied, neither satisfied nor dissatisfied, and very/fairly dissatisfied.
Details about visits to the GP were measured for those participants who reported visiting the GP in the past 3 months. This included the number of visits to the GP for any reason (count) and the number of visits to the GP for emotional wellbeing (count) in the past 3 months. Furthermore, we measured the number of GPs visited (count) and the number of visits made to their usual GP (count) in the past 3 months. The average length of visits to the GP was reported as a categorical variable with three categories: B6 min, 7-19 min, or C20 min which aligned with standard Medicare Benefits item numbers for general practice visits in Australia (Department of Health 2014). We also measured whether participants had changed their usual GP in the past 3 months (yes/no) and whether they reported that the GP had done any of the following in the past 3 months: provided reassurance, encouragement and explanation (yes/no); given them a chance to talk about how they were feeling (yes/no); helped them talk through their problems (yes/no); given them information (leaflets, booklets or videos) about depression, stress or worries (yes/ no); or made a suggestion or referral for them to see another health professional for their emotional wellbeing (yes/no). The helpfulness of the GP in addressing their emotional wellbeing was measured using a five-point Likert scale and reported as a categorical variable: not at all helpful, slightly/moderately helpful, very/extremely helpful.
Statistical Analysis
Analysis used data provided by participants who completed the telephone helpline use question at least once over the first year (3, 6, 9 and 12 months). The frequency of participants' use of telephone helplines was ordinal and summarised at each time point from available data. Ordered logistic model was used to examine the association between telephone helpline use and each explanatory variable. Time that the outcome was measured was included as a fixed effect in the model. In addition, robust standard errors with the individual as the cluster were used to account for the correlation of data from repeated measures on the same individual. Estimates for the associations were reported as cumulative odds ratios with 95 % confidence intervals. The ordinal logistic model relies upon the proportional odds assumption, which assumes that the odds ratios are constant for each of the splits of the categories in the outcome (that is comparing the odds of ''Frequent use and Non-frequent use'' to ''No use of telephone helplines'' and ''Frequent use'' to ''Non-frequent use and No use of telephone helplines'' for each sub-group of the explanatory variable to a reference group). This assumption was satisfied for all explanatory variables when tested using the Brant test. All statistical analyses were conducted using STATA version 13.1 (StataCorp 2014).
Results
Of the 789 participants who were recruited into the diamond cohort at baseline, useable surveys were returned by 668 participants at three-months, 634 participants at sixmonths, 612 participants at nine-months and 563 participants at 12-months. Loss to follow-up in the first year was more common among those who were unable to manage on their available income, had panic syndrome on the PHQ or reported childhood abuse. Seven hundred and thirteen (90 %) of the diamond participants responded to the question about telephone helpline use at least once over the first year (at 3, 6, 9 or 12 months). Of these participants, 479 (67 %) responded at all four time points, 134 (19 %) at three time points, 59 (8 %) at two time points and 41 (6 %) at one time point. The patterns of participation in the diamond cohort study over the first year of follow up for those who responded to the question about use of telephone helplines is given in Table 1 . Table 2 describes the frequency of use of telephone helplines over the first year of follow up. In total, 654 (92 %) participants reported no use of a telephone helpline at every follow-up time point, 43 (6 %) reported only nonfrequent use at one or more follow-up time points, and 16 (2 %) reported frequent use at least once in a three month follow-up period. Of the 16 participants who reported frequent use, 10 reported frequent use at one time point only and six reported frequent use at two or more time points. Table 3 shows the strength of the association between telephone helpline use and each of the explanatory variables. A worked example on interpreting Table 3 is given using the live alone variable. This time-dependent variable was measured at the same time point as telephone helpline use. A total of 552 observations were identified over the four time points (3, 6, 9 and 12 months) where an individual reported living alone. A total of 178 participants (25 %) in the sample accounted for these 552 observations (100 %: n = 713). The unadjusted odds ratio of being a frequent user was 2.4 times greater for people who lived alone compared to those who did not live alone. We are 95 % confident that the true odds ratio lies between 1.3 and 4.5. The key findings from Table 3 are described below.
Frequent use of telephone helplines was associated with younger age (18-34 years), living alone, difficulties managing on available income and being bothered a lot by not having a confidant. The odds of reporting frequent use compared to non-frequent use and no use of telephone helplines was also higher for those who had a chronic disease and/or rated their health as poor or fair. In relation to mental health factors, anxiety at baseline, major depressive syndrome, a high probability of personality disorder, suicidal thoughts and the use of antipsychotic medications was strongly associated with frequent use of telephone helplines.
Frequent use of telephone helplines was also associated with visits to a psychologist, psychiatrist, and/or the emergency department in the previous 3 months. An association was also found between the number of GPs visited in the 3 month period and the likelihood of being a frequent user of telephone helplines. In addition, participants who reported changing their usual GP in 3 months and that the GP gave them a chance to talk about their feelings; talk through their problems or gave them information about depression, stress or worries had a greater odds of being a frequent user compared to non-frequent users and non-users of telephone helplines. Furthermore, reports of the GP referring them to another health professional for their emotional wellbeing and dissatisfaction with their access to health services was more likely for frequent users compared to non-frequent users and nonusers of telephone helplines.
Discussion
This is the first study to examine in-depth the health service use patterns of frequent users of telephone helplines. In this cohort, the number of visits to the GP was similar for frequent users compared to non-frequent and non-users of telephone helplines. However, frequent users were more likely than non-frequent and non-users to report that, in the past 3 months, they had consulted multiple GPs, visited a mental health professional, and/or were dissatisfied with their access to these healthcare services. Consistent with previous research in this area (Middleton et al. 2014 ), significant life challenges, such as social isolation, financial difficulties, poor general health and serious and disabling mental illness, were also associated with the frequent use of telephone helplines. The findings from this study demonstrate that frequent users access face-to-face healthcare services in addition to calling telephone helplines. This finding is in contrast to previous studies suggesting that frequent users inappropriately relied on telephone helplines for support instead of accessing mental health services Kalafat et al. 2007) . Instead, frequent users may be accessing a range of healthcare services because they are unable to find one service that can adequately meet their complex needs. This could not be investigated in the current study. However, the increased likelihood of frequent users in this study to report dissatisfaction with access to healthcare services and to consult multiple GPs indicates that the needs of frequent users may remain unmet. Therefore, the solution to reducing the number of calls made by frequent users is unlikely to be achieved by simply linking them into clinical services, as has previously been suggested . If the aim of telephone helpline service providers is to reduce the number of calls made by frequent users and to better meet their health care needs, it is important to understand the extent to which the health care needs of frequent users are being met by the various services they currently use. GPs were more likely to refer frequent users to other services. This suggests that GPs find it difficult to manage frequent users alone, which is not surprising considering the complex needs of these users. It is likely that a multidisciplinary approach is required if the health needs of frequent users are to be met. It also seems likely that frequent users seek different types of support from different service providers. It may be that frequent users are looking for an empathetic form of support from telephone helplines to assist them with their social isolation. Telephone helplines certainly focus on these elements of support rather than on clinical and psychosocial interventions that are offered elsewhere (Coman et al. 2001) . It may also be that frequent users are looking for immediate support outside of standard office hours Coman et al. 2001) . Further research could provide insights into understanding the type of support that frequent users are seeking from telephone helplines and explore the circumstances under which they call.
The model of care available to frequent users could be enhanced to better meet their needs. Currently, the management of patients between different service providers within the Australian healthcare system is fragmented (Yen et al. 2011) . Principles from the Assertive Case Management model (Bond et al. 2001) , developed to manage patients with serious mental health illnesses in the community, could be used to guide healthcare services in providing complementary support to frequent users. This could include strengthening communication and collaboration between GPs, mental health professionals and telephone helplines and devising care management plans (Bond et al. 2001) . It could occur at the level of the individual, although the anonymity of telephone helplines may make this difficult. It also might be done at a system level, with, for example, GPs or the bodies that represent them (e.g., Primary Health Networks in Australia) and representatives of telephone helplines sharing information with each other.
Strengths
This study uses the diamond data, which allowed us to examine the use of telephone helplines across four data collection time points. Retention rate of respondents in comparison to published longitudinal studies was similar (Bellón et al. 2010; Lamers et al. 2012 ) and the likelihood of recall bias was minimised because surveys were conducted every three months over a one year period. Unlike most previous studies that have investigated the e Explanatory variable measured at the same time point as the outcome variable (time-dependent) f As this explanatory variable was measured later this was a sub-analysis for the 438 individuals that had data available had 3 years g Sub-analysis conducted for those who visited the GP in the past three months at each time measured characteristics of frequent users (Middleton et al. 2014) , the current study used validated instruments to identify the presence of mental health issues (Gunn et al. 2008) , and examined the use of GPs and other mental health providers and services in an in-depth fashion. The socio-demographic, physical and mental health profile of frequent users in our cohort were similar to previous studies of telephone helpline frequent users (Middleton et al. 2014 ). This suggests that even though our sample is taken from a general practice cohort with depressive symptoms, the factors found to be associated with frequent use is likely to be representative of frequent telephone helpline users.
Limitations
Our study had several limitations. Firstly, we relied on selfreported data that may have resulted in misclassifying participants as frequent users, non-frequent users and nonusers of telephone helplines. We were unable to distinguish whether calls were to the same helpline service or multiple services. Secondly, the measures available to us were limited to those collected as part of the diamond study. There was a clear case for the inclusion of the socio-demographic, physical and mental health variables that we considered, and there were not many additional factors that we would have desirably included. However, there were temporal issues with some, particularly those that were measured at a single time point (e.g., anxiety), which may have changed over the year but were only measured at baseline. Thirdly, very few people reported the frequent use of telephone helplines over 3 months at any one time point; however, by including the repeated measures on the same individual over the 12 month period increased study precision. Fourthly, as our study focused on frequent users of telephone helplines, we were not in a position to comment on the extent to which telephone helpline services are providing adequate support to all callers. It is likely that telephone helplines provide an important and beneficial service for many of their callers (Lester 1997) , however, it appears in our study that the complex needs of frequent users remain unmet.
Conclusions
The frequent use of telephone helplines by primary care attendees with depressive symptoms does not appear to be driven by a lack of access to face-to-face healthcare services. These individuals access a larger range of healthcare services in comparison to non-frequent and non-users of telephone helplines, but their more complex health needs appear to remain unmet. The development of a model of care that aims to better meet the needs of these users is required. This would require understanding whether GPs and other mental health services find it difficult to manage these patients and the type of support frequent users perceive telephone helplines provide them.
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Appendix
See Table 4 . Table 4 List of explanatory variables included in the regression model with details on how they were coded and the time points at which they were measured 
